. 16S rRNA gene sequence similarity between the two new isolates was 97.5 % but levels of DNA-DNA relatedness between the two were 31. fermentans DSM 9555 T contained a higher proportion of anteiso-branched fatty acids. The two new isolates contained a markedly higher proportion of monounsaturated fatty acids than other members of the family Marinilabiliaceae. The major respiratory quinone of the strains was MK-7. Strains MEBiC07026 T and MEBiC08903 T utilized a wide range of carboxylic acids whereas
[Cytophaga] fermentans DSM 9555 T utilized carbohydrates rather than carboxylic acids. The DNA G+C content of the novel strains was about 44 mol% but that of [Cytophaga] fermentans DSM 9555 T revealed from the genome sequence was 37.6 mol%. Based on evidence from this polyphasic taxonomic study, a novel genus, Carboxylicivirga gen. nov., is proposed in the family Marinilabiliaceae with two novel species, Carboxylicivirga mesophila sp. The genus Cytophaga had been described as one of the major constituents of the Cytophaga-FlavobacteriumBacteroides clade (now classified as the phylum Bacteroidetes), but the heterogeneity of this genus had been recognized since the late 1980s (Nakagawa, 2011) . On the basis of 16S rRNA gene sequence analysis, Nakagawa & Yamasato (1993) demonstrated the great heterogeneity of strains previously allocated to the genus Cytophaga. Consequently, members previously affiliated to this genus have been reclassified within a range of novel genera (Nakagawa, 2011) . One such species was Marinilabilia salmonicolor, which represents a family in the class Bacteroidia (Ludwig et al., 2011) . Cytophaga fermentans was also recognized as a member of the family Marinilabiliaceae based on 16S rRNA gene sequence similarity but remained in the genus Cytophaga (Nakagawa, 2011; Suzuki, 2011 
Strain MEBiC 07026
T was isolated from tidal flat sediment at Daebudo-Island (126 u 269 E 37 u 169 N), Korea, according to the procedure described by Yang et al. (2013) . Strain MEBiC 08903
T was isolated from petroleum-polluted tidal flat sediment of Taean County (126 u 119 E 36 u 499 N), Korea, according to the procedure described by Sohn et al. (2004) . After primary isolation and purification, the isolated strains were cultivated at 25 u C on marine agar 2216 (MA; BD) for biochemical and physiological characterization and preserved at 280 u C in marine broth 2216 (MB; BD) supplemented with 20 % (v/v) glycerol. For phenotypic comparison and reclassification, [Cytophaga] fermentans (Bachmann, 1955) DSM 9555 T was purchased from the Deutsche Sammlung von Mikroorganismen und Zellkulturen (DSMZ; Braunschweig, Germany) and grown on DSMZ medium 669 at 25 u C.
Extraction of genomic DNA was conducted by using a MoBio DNA extraction kit (GeneAll) and the amplified 16S rRNA gene was sequenced using an ABI 3730xl automatic DNA sequencer (ABI) according to the manufacturer's instructions. Obtained sequences were assembled by using Vector NTI version 9.1 (Life Technologies) and checked by BLAST pair-wise alignment with the EzTaxon-e database (Kim et al., 2012) and non-redundant database from GenBank. The two isolated strains shared 97.65 % 16S rRNA gene sequence similarity and approximately 92.2 % similarity with [Cytophaga] fermentans DSM 9555 T ; they showed less than 90 % similarity with other representative members of the family Marinilabiliaceae. Therefore, DNA-DNA hybridization between the two isolated strains was conducted according to the method described by Kaneko et al. (1978) . The level of DNA-DNA relatedness between strains MEBiC 07026 T and MEBiC 08903 T was 31.3-31.8 %, well below the threshold accepted for species delineation (Wayne et al., 1987) .
Phylogenetic analysis based on almost-complete 16S rRNA gene sequences (1359 bp) of strains MEBiC 07026 T and MEBiC 08903
T with members of the family Marinilabiliaceae was conducted using MEGA version 5.2 (Tamura et al., 2011) . The neighbour-joining (Saitou & Nei, 1987 ) tree ( Fig. 1) revealed that the two isolated strains formed a coherent clade with [Cytophaga] fermentans DSM 9555
T that was recovered in in the maximum-likelihood (Felsenstein, 1981) tree, although the relationship was not very strong (bootstrap values ,70 %), but was not recovered in the maximumparsimony (Fitch, 1971) T should be reclassified as a member of the family Marinilabiliaceae based on its phylogenetic position (Fig. 1 ).
Additional physiological, biochemical and morphological characterizations were conducted. Unless otherwise stated, the physiological and morphological characterization was conducted according to the methods described by Kwon et al. (2005) and Yang et al. (2006) . The growth temperature was tested in MB at 12 different temperatures from 5 to 50 u C in a temperature gradient incubator (TVS126MA; Adaventec) for up to 4 days. The tolerance range for NaCl was tested in MB prepared with distilled water and supplemented with NaCl (Sigma; 0, 0.5, 1, 2, 2.5, 3, 3.5, 4, 5, 6, 8 and 10 %, w/v) . The tolerance range for pH was determined (pH 4, 5, 6, 6.5, 7, 7.5, 8, 8.5, 9 and 10) in MB with the pH adjusted using 10 mM MES (pH 4-6), HEPES (pH 6-8) or AMPSO (pH 8-10) as biological buffers. The degradation of starch was tested according to Smibert & Krieg (1994) . The bacterial suspension used to inoculate API 20E, 20NE and API ZYM kits (bioMérieux) and the Microlog GN2 system (Biolog) was prepared in a 2 % sea salts (Sigma) solution. Biochemical characterization was performed at 25 uC for 3 days. To confirm anaerobic growth, cells were inoculated in MB in the serum vial capped with an aluminium seal and cultivated at 25 uC for 3 days. Tests for [Cytophaga] fermentans DSM 9555 T were conducted using DSMZ medium 669. Strains were cultivated with anaerobic liquid medium (containing 0.1 % yeast extract and 10 mmol each of glucose, cellobiose and starch in seawater) for analysis of fermentation products. Fermentation products were analysed by HPLC using a shodex KC-811 (Waters) anionic chromatography column and were detected at 210 nm using a UV/VIS detector at 40 u C. The flow rate of the mobile phase [0.1 % (v/v) H 3 PO 4 ] was 0.8 ml min
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. The two new isolates produced formate, acetate, propionate and succinate as major fermentation products. Detailed results of the biochemical, morphological and physiological tests are given in the species description and Table 1.
The cellular fatty acid profile was determined commercially by using the MIDI/Hewlett Packard Microbial Identification System (MIS; Sasser, 1990 ) with Sherlock version 6.2 and TSBA6 database according to the manufacturer's instructions via a standard protocol. For physiological age determination, cells grown on MA for 2 days at 25 uC were used. The dominant fatty acids of strains MEBiC 07026 T and MEBiC 08903
T were iso-C 15 : 0 , anteiso-C 15 : 0 , iso-C 15 : 0 3-OH, C 17 : 1 v6c, iso-C 16 : 0 3-OH, iso-C 17 : 0 3-OH and summed feature 4 (comprising iso-C 17 : 1 I and anteiso-C 17 : 1 B). The dominant fatty acids of [Cytophaga] fermentans DSM 9555
T were iso-C 15 : 0 , anteiso-C 15 : 0 , iso-C 15 : 0 3-OH and iso-C 17 : 0 3-OH. Although the fatty acid profiles of members of the family Marinilabiliaceae were similar, the proportions of monounsaturated fatty acids (including summed feature 4 and anteiso-C 15 : 0 ) in the two isolated strains were markedly different from other members of the family (Table 2) . Polar lipids were extracted using a chloroform/methanol system and separated by two-dimensional TLC using silica gel 60 F 254 aluminium-backed thin-layer plates (Merck) (Minnkin et al., 1984) . The detailed procedure is described by Yang et al. (2013 T was menaquinone MK-7 based on HPLC analysis performed according to Collins (1985) . The DNA G+C contents of strains MEBiC 07026 T and MEBiC 08903 T were 44.2 and 44.1 mol%, respectively, analysed by HPLC using a symmetry reversedphase C 18 column (Stackebrandt & Liesack, 1993 (Fig. 1 ) based on relatively low similarity (92.2 %) and bootstrap support. The family Marinilabiliaceae was circumscribed based on 16S rRNA gene sequence phylogeny and the members were Gramstain-negative, saccharolytic and required NaCl for growth (Ludwig et al., 2011 T also shared these characteristics, although the two newly isolated strains prefer carboxylic acids rather than carbohydrates (Table 1, and Table S1 ). Additionally, the major cellular fatty acid constituent was of chain length 15 regardless of type in all members of the family (Table 2) . These biochemical properties also support the affiliation of these three strains to the family Marinilabiliaceae.
In contrast, these facultatively anaerobic strains could be differentiated from the strictly anaerobic genera such as Thermophagus, Alkaliflexus, Anaerophaga, Natronoflexus, Alkalitalea and Mangroviflexus and from Cytophaga xylanolytica. They also differ from members of the genus Marinilabilia based on fermentation products; members of the genus Marinilabilia produce lactate and hydrogen whereas strains MEBiC 07026 (Suzuki, 2011; Suzuki et al., 1999) ; 8, Anaerophaga thermohalophila Fru22 T (Denger et al., 2002) ; 9, Cytophaga xylanolytica DSM 6779 T (Haack & Breznak, 1993) ;
10, Natronoflexus pectinivorans AP1 T (Sorokin et al., 2011) ; 11, Alkalitalea saponilacus SC/BZ-SP2 T (Zhao & Chen, 2012) 22-39 (35) pH 6-9 (7) 6-8.5 (7.5) 7-9 (8) 5.5-8.0 (7) (7.3-8.3) 7.2-10.2 (8.5) ND (7-7.5) (6.8) 6.1-8.7 (7.2-8.2) 8.5-10.5 (9.5) 7.5-10.5 (9.7) 5-8.5 (7-7.5) NaCl (%) 0-8 (2.5) 0-10 (2.5) 1-6 (2.5)) 1-8 (2-4) 0.5-6 (1) 0.08-5.3 (2) 1-3 2-12 (2-6) 0-3 0.2-4.6 (0.9-1.4) 0-6 (0.5-2) 0.2-3.5 (0. 
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International Journal of Systematic and Evolutionary Microbiology 64 anteiso-branched saturated fatty acids. The two new isolates and [Cytophaga] fermentans DSM 9555 T could be differentiated based on carbon source utilization and cellular fatty acid compositions (Tables 1 and 2, Table S1 ), these reflecting differences in the metabolic system. The two new isolates could also be differentiated by utilization range of carbohydrates and organic acids (Table S1) Cells are facultatively anaerobic, non-motile, chemoorganotrophic Gram-stain-negative rods. Endospores are not formed. Catalase activity is present but not oxidase activity. Cell mass from aerobic culture on MA is yellow. Mesophilic and neutrophilic. Require NaCl for active growth. Major fatty acids are branched-form saturated fatty acids with chain length of 15 and saturated or monounsaturated branched-form with chain length of 17. Membrane polar lipids include PE and two to three unidentified lipids as major constituents. The major respiratory quinone is MK-7. The genomic DNA G+C content of the type species is approximately 44 mol%. The type species is Carboxylicivirga mesophila.
Description of Carboxylicivirga mesophila sp. nov.
Carboxylicivirga mesophila [me.so9phi.la. Gr. adj. mesos middle, in the middle; N.L. adj. philus -a -um (from Gr. adj. philos on) friend, loving; N.L. fem. adj. mesophila middle temperature-loving, i.e. mesophilic].
Has the following characteristics in addition to those given for the genus. Cells are rod-shaped, 8.15-11.82 mm in length and 0.42-0.75 mm in width. Colonies are yellow, circular, convex, opaque and butyrous with entire edges, and 0.5-1 mm in diameter on MA after 2-3 days of cultivation. Growth is observed at 18.2-38.1 u C (optimum 30 u C), at pH 6-9 (optimum pH 7) and in the presence of 0-8 % (w/v, optimum 2.5 %) NaCl. Nitrate is not reduced to nitrite. H 2 S is not produced from thiosulfate. Positive results for hydrolysis of gelatin and aesculin but indole production from tryptophan is variable. Ferments amygdalin, arabinose and melibiose. When assayed with the API system, positive for acid phosphatase, alkaline phosphatase, esterase lipase (C8), leucine arylamidase, trypsin, urease, bgalactosidase, b-glucosidase and N-acetyl-glucosaminidase (Suzuki, 2011; Suzuki et al., 1999) ; 8, Anaerophaga thermohalophila Fru22 T (Denger et al., 2002) ; 9, Cytophaga xylanolytica DSM 6779 T (Haack & Breznak, 1993) ; 10, Natronoflexus pectinivorans AP1 T (Sorokin et al., 2011) ; 11, Alkalitalea saponilacus SC/BZ-SP2 T (Zhao & Chen, 2012) *Summed features represent groups of two or three fatty acids that could not be separated by GLC with the MIDI system. Summed feature 1 contained one or more of the following fatty acids: C 13 : 0 3-OH and/or iso-C 15 : 1 . Summed feature 3 contained one or more of the following fatty acids: iso-C 15 : 0 2-OH and C 16 : 1 v7c. Summed feature 4 contained one or more of the following fatty acids: iso-C 17 : 1 I and anteiso-C 17 : 1 B. Summed feature 9 contained one or more of the following fatty acids: iso-C 17 : 1 v9c and 10-methyl-C 16 : 0 . DECL, equivalent chain-length.
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